pKa values of the 8 alpha-imidazole substituents in selected flavoenzymes containing 8 alpha-histidylflavins.
Difference absorption spectroscopy as a function of pH is described as a probe to determine the pKa values of the 8 alpha-imidazole substituent in flavoenzymes containing 8 alpha-histidylflavin coenzymes. Reversible absorption difference spectra are observed in the pH range 5.5 to 8.5 when synthetic 8 alpha-imidazolyl-FMN is bound to the apoflavodoxins from Azotobacter vinelandii and from Clostridium pasterianum. The observed spectral perturbations of these two flavodoxin complexes follow a single proton ionization dependence with respective pKa values of 6.7 and 6.8. No pH-induced spectral perturbations were observed when 8 alpha-(N-CH3)-imidazolium FMN was bound to either flavodoxin. Similar approaches are described to determine the 8 alpha-imidazolyl pKa values of the 8 alpha-histidyl-FAD coenzyme of the cholesterol oxidases from Schizophyllum commune and from Gleocystidium chrysocreas. Previous work has shown the former enzyme contains an 8 alpha-N1-histidyl-FAD (W. C. Kenney et al. (1979) J. Biol. Chem. 254, 4689-4690) while experiments reported here show the latter enzyme also contains one 8 alpha-N1-histidyl-FAD per mole of enzyme. The pKa value for the 8 alpha-imidazole substituent on the flavin of S. commune cholesterol oxidase is 5.4 while that determined for the G. chrysocreas enzyme is 6.2. These results demonstrate that the pKa of the 8 alpha-imidazole substituent can be determined in enzymes containing an 8 alpha-histidylflavin, provided that the enzyme is stable in the pH range required to observe ionization. Furthermore it is shown this the pKa value can differ even on comparison of enzymes from different sources that catalyze the same reaction.